The visual system of the Florida garfish, Lepisosteus platyrhincus (Ginglymodi). II. Cornea and lens.
The cornea of the Florida gar, Lepisosteus platyrhincus (Ginglymodi) was examined at the scanning and transmission electron microscopic levels. In addition, the schematic eye of the garfish was revealed by frozen sectioning of the whole orbit in the horizontal and transverse planes. The lens is spherical, obeys Matthiessen's ratio, and is supported by a dorsal suspensory ligament and a ventral retractor lentis muscle. The cornea, devoid of a spectacle, is comprised anteriorly of an epithelium (eight to ten cells thick) and covered by a layer of flattened cells up to 26 microns in diameter. On the scanning electron microscope, these cells appear to be covered in microplicae and microvilli. Beneath the epithelium lies a granular basement membrane abutting a true Bowman's layer, composed of a random arrangement of collagen fibrils with no keratocytes. The corneal stroma constitutes 54% of the total thickness and contains 55-65 collagen fibril lamellae, oriented perpendicular to neighbouring lamellae. Scattered keratocytes, containing large amounts of mitochondria, lipid droplets and glycogen granules lie in between the perpendicularly oriented lamellae. Posterior to the stroma is a thin and partially broken basement membrane (no true Descemet's membrane exists), adjacent to a monolayered endothelium covered in microvilli. In the periphery, an autochthonous layer is found between the stroma and the endothelium. Stromal pigment granules, enveloped in large nucleated cells, act as a non-occlusible yellow filter in the dorsal cornea. Functional correlations are made and the presence and/or thickness of corneal structures discussed in relation to the evolution of the vertebrate cornea.